Introduction
The feedback functions and the corresponding recurring sequenceshaving numerous applications, for instance in coding theory, in cryptography or in several branches of electrical engineering -have been studied with methods of linear algebra, ideal theory or formal power series [3] , [5] . In 1963 Yoeli [10] published two theorems dealing with sequences joining and a sequence splitting. This has led to a design of algorithms for finding the Hamiltonian circuits in a de Bruijn graph (cf. [2] , [9] , [11] ). In more general case, the paper [10] yields a tool for studying connections between the feedback functions and allows us to describe them as the elements of a partially ordered set. For a study of this order it is convenient to investigate the families of upper bounds and lower bounds of a feedback function.
As it has been stated in [8] , the family of lower bounds of a feedback function -which forms an upper semilattice -is described by a binary relation, called the independent splits relation, closely related to the interlacing relation defined in [6] .
Here we present properties of the families of the upper bounds of feedback functions. Each of such family forms a lower semilattice. It is completly described by the family of the acyclic subgraphs of its adjacency graph. This shows a dissymmetry between the descriptions of the families of lower and upper bounds of a feedback function, due to the difference between the kind of information which a feedback function needs to determine its lower or upper bounds, respectively.
We illustrate our considerations with solution of the following problem. Each feedback function determines the family of Hamiltonian circuits of the de Bruijn graph, which we are able to obtain with the algorythm designed in [9] . This algorithm needs the same number of steps independly on its output. Thereby, the practical effectiveness of the algorithm is proportional to the position of an initial feedback function in the poset mentioned above.
On the other hand, a relationship between the families of Hamiltonian circuits corresponding to different feedback functions was not known, except trivial cases or partial results obtained in [11, Theorem 5.2] as well as in [4, Theorem 5] . In this paper we have found a solution for this problem. This leads to an extension of the result from [11, Theorem 5.2] but its connection with [4, Theorem 5] is not known.
An order in the family of feedback functions
Now we are recalling some basic notions from [8] . [ip] is said to be the factor of the de Bruijn graph B k of order k corresponding to ip, as it is a maximal subgraph of B k consisting of the circuits, (cf. [8] ).
The following theorems establish the dependences between the factors corresponding to the feedback functions which differ minimally in the sense of (2.3). Let (v,v) We can characterize the relation A with an undirected graph defined as follows. Each feedback function ip establishes the partition of {0, l} fc , denoted by {0,1 } fc /v>> com P ose d of the sets A such that 
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The information contained in the above corollary has been a source of many algorithms for finding Hamiltonian circuits in the de Bruijn graphs [2, 7, 9, 11] . For a given feedback function <p 6 T k the algorithm designed in [9] finds all feedback functions u from H k fl U(<p). Because of Corollary 3.1, they are determined by the spanning trees of Q v which are obtained from the circuit matrix of Q v (constructed in [12] ) with the Gaussian transformations in about -f 1) steps, independly on (p. In particular, for k = 5 the algorithm does 2304 steps, thereby, if we had H 5 C U(<p) then almost in each step it would find one of 2048 functions from H 5 . Because has not to be a lower semilattice. An example follows from because if we write the sequence (e) onto a circle and join the same elements of (e) with a line then the lines are crossing iff the pair of the corresponding elements of (e) is in (cf. Because of the last theorem it is of importance to be able to establish the feedback functions the adjacency graphs of which have the same circuits. These graphs have the same spanning trees which enlarges the number of the hamiltonian functions which we can obtain and they can be easy counted. There exist another feedback functions the adjacency graphs of which have the same circuits. In [11] 
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